The SCN1A gene variants and epileptic encephalopathies.
The voltage-gated sodium channels are fundamental units that evoke the action potential in excitable cells such as neurons. These channels are integral membrane proteins typically consisting of one α-subunit, which forms the larger central pore of the channel, and two smaller auxiliary β-subunits, which modulate the channel functions. Genetic alterations in the SCN1A gene coding for the α-subunit of the neuronal voltage-gated sodium ion channel, type 1 (NaV 1.1), is associated with a spectrum of seizure-related disorders in human, ranging from a relatively milder form of febrile seizures to a more severe epileptic condition known as the Dravet syndrome. Among the epilepsy genes, the SCN1A gene perhaps known to have the largest number of disease-associated alleles. Here we present a meta-analysis on the SCN1A gene variants and provide comprehensive information on epilepsy-associated gene variants, their frequency, the predicted effect on the protein, the ethnicity of the affected along with the inheritance pattern and the associated epileptic phenotype. We also summarize our current understanding on the pathophysiology of the SCN1A gene defects, disease mechanism, genetic modifiers and their clinical and diagnostic relevance.